Adaptive evolution of cone opsin genes in two colorful cyprinids, Opsariichthys pachycephalus and Candidia barbatus.
Opsariichthys pachycephalus and Candidia barbatus are two phylogenetically related freshwater cyprinids that both exhibit colorful, yet quite different nuptial coloration. This study was designed to test the hypothesis that differences in nuptial coloration between two species could reflect differences in color perception ability and the opsin genes that coded for it. Genes encoding the visual pigments of these two species were cloned and sequenced, lambda(max) of cone photoreceptors and the reflectance spectra of their body coloration were measured to test the hypothesis. The 14-nm spectral shift between green-light-sensitive photoreceptors of these two cyprinids is found to correlate well with differences in their reflective spectra. The spectral shift could result from differential expression of opsin genes and the interactive effects of the amino acid replacements in various minor sites. These results support our hypothesis that nuptial coloration is tied to color perception ability and opsin genes.